We record some cohomological computations in an example of Friedrich Knop. The example is a polynomial algebra in characteristic two with an unusual SL 2 action.
The example
In [4, section 5] Friedrich Knop gave an example of a transitive action of the algebraic group SL 2 on the afine plane A 2 in characteristic two. At the 2002 CRM Workshop on Invariant Theory, cf. [5] , he also explained that the example has noteworthy properties in connection with Grosshans grading. In this note we look at the rational cohomology and see that it is equally instructive. Thus consider the algebraic group G = SL 2 defined over a field k of characteristic two. The diagonal subgroup is T , the unipotent upper triangular subgroup is U. Let N be the normalizer of
, is a purely inseparable extension of gr k[G/N]. So in some sense the inseparability is a property of the Grosshans filtration, not of the ring extension. We will give cohomology computations that amplify these observations. We write the general matrix in G as a b c d , so that 
for all r ≥ 1, so for every such r the extension splits as an extension of modules for the Frobenius kernel G r , with (ad) 2 r ∈ k[G/T ] Gr as lift of the class of ad. We have shown:
is not the inverse limit of the
This is in contrast with what one knows for finite dimensional representations [3, II 4 .12]. One may go a little further and compute both
module on one generator, we get an the extension 
